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1
ENERGY STORAGE PACK FOR AN
ELECTRIC POWER TOOL, AND ELECTRIC
POWER TOOL

CROSS REFERENCE

The present application claims the benefit under 35 U.S.C.
§119 of German Patent Application No. DE
102010041765.3, filed on Sep. 30, 2010, which is expressly
incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to an energy storage pack for
an electric power tool and a battery-driven electric power tool
having a contact apparatus for connection of at least one
energy storage pack.

BACKGROUND INFORMATION

Manufacturers of electric power tools usually offer difter-
ent battery packs of different physical sizes and rated volt-
ages, each battery pack being allocated, in terms of its physi-
cal size, rated voltage, and/or power level, to a specific model
of electric power tool. It is also usual to offer different types
of battery, for example NiCd batteries, nickel/metal hydride
(NiMH) batteries, and lithium-ion (Li-ion) batteries. Li-ion
batteries are particularly widely used because of their high
power density. The rated voltage and capacity of the particu-
lar battery packs that are used or available generally deter-
mine the power level and running time of the electric power
tools.

Electric power tools that require a large amount of energy
and in which very high power peaks may also be briefly
necessary, for example large angle grinders or chainsaws,
cannot, however, be operated efficiently using presently
available battery packs. In addition, particular rules regarding
transportation safety and handling exist for Li-ion batteries
once a certain capacity is exceeded. The profitability of such
large Li-ion battery packs is thereby disadvantageously influ-
enced.

German Patent Application No. DE 10 2008 040 061 Al
describes an electric power tool, having a network-indepen-
dent power supply, in which operation at high energy con-
sumption with large power peaks and an extended running
time is efficiently possible using presently available battery
packs. The electric power tool encompasses an interface by
which the electric power tool is mechanically and electrically
connectable to a battery pack. Provided for this purpose is a
coupling apparatus that is mechanically and electrically con-
nectable, via the interface, to the electric power tool. The
coupling apparatus has a first battery interface for connection
to a first battery pack, and a second battery interface for
connection to a second battery pack. The electric power tool
can be operated selectably using a single battery pack, two
battery packs electrically connected in parallel, or two battery
packs electrically connected in series.

SUMMARY

In accordance with an example embodiment of the present
invention, an energy storage pack for an electric power tool is
provided, having a housing for reception of a plurality of cell
blocks having electrochemical storage cells, as well as elec-
trical pole terminals to which electrical poles of the cell
blocks are electrically connectable.
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At least one pole terminal may be embodied as a subas-
sembly that encompasses at least two electrically separated
contacts. Cell blocks of electrochemical storage cells can be
connected to each of the electrically separated contacts. Dur-
ing operation of the energy storage pack, the separated con-
tacts are electrically combined so that the previously sepa-
rately connected cell blocks are now connected together and
have a correspondingly higher energy content than the sepa-
rate cell blocks.

Two or more lower-power cell blocks can thus be used to
operate electric power tools that require higher-power energy
storage packs. In this context, the term “electric power tool”
is not limited to handheld electric tools but also encompasses,
for example, garden devices such as lawnmowers or benchtop
systems such as large stationary saws.

The energy storage pack can be, in particular, a battery
pack having a plurality of cell blocks having rechargeable
electrochemical storage cells. A plurality of cell blocks within
the meaning of the present invention includes at least two cell
blocks and, for instance, three or four cell blocks. A cell block
includes a plurality of rechargeable electrochemical storage
cells, a plurality including at least two storage cells. The
storage cells are connected in series and/or in parallel in a cell
block.

Advantageously, the subassembly can be embodied to be
electrically connectable when in contact as intended with a
complementary pole terminal. In particular, the subassembly
can be embodied as a plug connector of a plug/socket con-
nection in such a way that the latter is electrically connectable
when in contact with its complementary plug connector. This
has the advantage that within a housing it is possible to
dispose multiple cell blocks for which an interconnection can
be created with an existing contact system in such a way that
the latter is compatible, in terms of the electric power tool and
the charger, with existing smaller energy reservoirs.

In a further advantageous refinement, the housing can have
two pole terminals that are each embodied as a subassembly,
each subassembly encompassing two electrically separated
contacts. It is useful here if at least two cell blocks, which are
electrically separated from one another and constitute inde-
pendent energy reservoirs, are connected to each contact.
Only upon insertion into an electric power tool or into a
charger does the corresponding complementary contact make
contact with both parts of the respective subassembly, and
electrically connect the two cell blocks together. What
thereby results is an energy storage pack having a greater
energy content. This is advantageous in particular in the con-
text of battery packs based on Li-ion technology.

In a further advantageous refinement, each contact of the
subassembly can be connected to at least two identical-polar-
ity poles of the cell blocks. It is thus possible to make contact,
for example, to two times two cell blocks.

Usefully, the pole terminals can be embodied as tulip con-
tacts. This enables simple simultaneous contacting of sepa-
rate contacts of a subassembly.

In a further useful refinement, the tulip contacts can be
divided longitudinally parallel to a longitudinal axis and/or to
a vertical axis of the tulip contact. The vertical axis is dis-
posed perpendicular to the longitudinal axis. A division ofthe
tulip contacts can thus be performed perpendicular to the
vertical axis of the contact tongue of the complementary
mating contact and/or parallel thereto. In the case of a division
parallel to the longitudinal axis and to the vertical axis, the
division extends parallel to the vertical axis of the contact
tongue. In the case of a division parallel to the longitudinal
axis and perpendicular to the vertical axis, the division
extends perpendicular to the vertical axis of the contact
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tongue. A cell block can be connected to each spring contact
pair, or indeed to each individual spring of a spring contact
pair.

In the case ofa division parallel to the longitudinal axis and
to the vertical axis, the at least two electrically separated
contacts of each tulip contact can, for example, constitute one
tulip contact. This is easy to achieve in terms of production
engineering, and enables simple connection to complemen-
tary mating contacts.

In accordance with an example embodiment of the present
invention, a housing for an energy storage pack is provided.
Contact positions for poles of cell blocks having electro-
chemical storage cells can advantageously be provided in the
interior, which contact positions are connected in electrically
conductive fashion to one another in such a way that at least
two identical-polarity poles are guidable to a housing-side
pole terminal which is embodied as a subassembly that
encompasses two electrically separated contacts.

Advantageously, individual cell blocks can be slid into the
housing. It is only when a connection is made, for example, to
an electric power tool or to a charger that the cell blocks in the
housing themselves represent a energy reservoir having a
higher power level than the individual cell blocks.

In accordance with an example embodiment of the present
invention, an electric power tool is provided having a contact
apparatus for connection of at least one energy storage pack.
The electric power tool can be operated for a longer time or at
higher power level. It is furthermore possible to utilize a
proven and robust contact system, for example tulip contacts
with insertion lugs.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplifying embodiments of the present invention are
depicted in the figures. The figures, and the description below,
contain numerous features in combination. One skilled in the
art will appropriately also consider the features individually,
and combine them into helpful further combinations.

FIG. 1 is a view of an advantageous embodiment of two
pole terminals of an energy storage pack according to the
present invention, of which one pole terminal is embodied as
a subassembly that encompasses two electrically separated
contacts.

FIG. 2 shows an embodiment of a energy storage pack
according to the present invention upon connection to
complementary terminals.

FIG. 3 shows an interconnected circuit of four cell blocks
having two pole terminals, of which each pole terminal is
embodied as a subassembly that encompasses two electri-
cally separated contacts.

FIG. 4is adepiction corresponding to FIG. 3, with four cell
blocks in a housing having contact positions for the cell
blocks.

FIG. 5 shows, by way of example, an electric power tool
being connected to an energy storage pack.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

In the Figures, identical or similar components are labeled
with identical reference characters.

FIG. 1 is a view of an advantageous example embodiment
of two pole terminals 22, 24 of an energy storage pack (not
discussed), e.g., a battery pack, according to the present
invention, of which one pole terminal 22 is embodied as a
subassembly 30 that encompasses two electrically separated
contacts 22a, 22b. FIG. 2 shows an example embodiment of
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4

an energy storage pack 10 having said pole terminals 22, 24
upon connection to complementary terminals 122, 124 of a
device (not described further), for example, an electric power
tool or a charger.

Advantageously, pole terminals 22, 24 can be embodied as
tulip contacts, having a longitudinal axis [ and a vertical axis
H, that have at their free end spring contact pairs 22f, 24f
between which a respective complementary pole terminal
122, 124, for example a complementary contact tongue 132,
134, of a device can be gripped. In FIG. 1, the complementary
terminals 122, 124 gripped between spring contact pairs 22f,
24fare not described in further detail and are merely indicated
by dashed lines.

Contact tongue 132, 134 has, for example, a vertical axis
parallel to vertical axis H. For that purpose, pole terminals 22,
24 and the complementary pole terminals 122, 124 are
embodied, for example, as plug connectors of a plug/socket
connection 110, so that contact tongue 132 is held securely by
contact tongues 22/ of the one pole terminal 22, and contact
tongue 134 is held securely by contacttongues 24fof the other
pole terminal 24.

In this exemplifying embodiment, the one pole terminal 22
is embodied as a subassembly 30 having two electrically
separated contacts 22a, 225, for example by the fact that the
tulip contact is divided longitudinally. Contact 224 is con-
nected by way of a lead 22aw to one pole of a first cell block
having at least one electrochemical reservoir (not depicted).
Contact 225 is connected by way of a lead 225w to an iden-
tical-polarity pole of a further cell block having at least one
electrochemical reservoir (not depicted). For example, con-
tacts 22a, 225 are connected to the negative poles of the two
cell blocks. The two opposite-polarity poles of the two cell
blocks, for example the positive poles, are connected via a
lead 24w to pole terminal 24. The height of contact tongues
132, 134 extends above the height of pole terminals 22, 24, so
that contact tongues 132, 134 always come into electrical
connection with all the spring contact pairs 22f, 24f, even
when the contacts 22a, 225 of one or both pole terminals 22,
24 are electrically separated.

As a result of the separation of pole terminal 22 into two
electrical contacts 22a, 225, the latter are electrically con-
nected when subassembly 30 is brought together with the
complementary plug connector 132 or pole terminal 122,
with the result that the two cell blocks are electrically con-
nected in parallel. Assuming the individual cell blocks have
the same energy density, the result is that once connection 110
has been created, the combination of the cell blocks makes
available twice as much energy to pole terminals 22, 24 of
energy storage pack 10. The running time of, for example, a
connected electric power tool can thereby be extended. In
addition, parallel discharge can result in less of a load on each
individual cell block and thus less self-heating, so that the
service life of energy storage pack 10, and of the cell blocks,
can be increased. In addition, with parallel discharge a higher
current can also be made available to the electric power tool
than could be provided, in accordance with specifications, by
an individual cell block.

FIG. 3 shows an interconnected circuit of four cell blocks
52, 54, 56, 58 in an energy storage pack 10 having two pole
terminals 22, 24. Cell blocks 52, 54, 56, 58 are each made up
of a plurality of electrochemical storage cells. The one pole
terminal 22 of energy storage pack 10 is embodied as subas-
sembly 30, and the other pole terminal 24 as subassembly 32.
Subassembly 30 of pole terminal 22 encompasses two elec-
trically separated contacts 22a, 225, while subassembly 32 of
pole terminal 24 encompasses two electrically separated con-
tacts 24a, 24b. FIG. 4 is a depiction corresponding to the
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interconnected circuit in FIG. 3, having four cell blocks 52,
54, 56, 58 in a housing 12 having contact positions 152a,
154a, 1564, 158a, 1525, 154b, 1565, 1585 for cell blocks 52,
54, 56, 58 and their respective poles 52a, 54a, 564, 58a (for
example, negative poles), and poles 525, 54b, 565, 585 (for
example, positive poles).

Contacts 22a, 22b of the one pole terminal 22 are con-
nected to identical-polarity poles 52a, 54a, 564, 58a of cell
blocks 52, 54, 56, 58, for example to the negative poles.
Contacts 24a, 24b of second pole terminal 24 are connected to
the opposite-polarity poles 525, 54b, 565, 585 of cell blocks
52,54, 56, 58, for example to the positive poles.

When the mating contact is not connected, contact 224 is
connected via cell block 52 to contact 244 and via cell block
54 to contact 24b, while contact 225 is connected via cell
block 56 to contact 24a and via cell block 58 to contact 245.

If an individual cell block provides, for example, 100 Wh,
the interconnected circuit depicted can make available, by
connecting cell blocks 52, 54, 56, 58 in parallel, up to 400 Wh
in housing 12.

In housing 12 of energy storage pack 10, electrical con-
necting leads 22aw, 22bw, 24aw, 24bw extend from contact
positions 152a, 154a,156a,158a, 1525, 1545, 1565, 1585 for
cell blocks 52, 54, 56, 58 and their respective pole terminals
52a, 54a, 56a, 58a and 52b, 54b, 56b, 58b to contacts 22a,
22b and 24a, 245 of pole terminals 22 and 24 on the outside
of housing 12.

Housing 12 can be correspondingly embodied so that if
necessary, individual cell blocks 52, 54, 56, 58, or all of them,
can be exchanged. In the inserted state, cell blocks 52, 54, 56,
58 can coact, at contact positions 152a, 1544, 156a, 1584,
1525, 154b, 156b, 1585 that are provided, with releasable
electrical contacts that connect cell blocks 52, 54, 56, 58 via
connecting leads 22aw, 22bw, 24aw, 24bw to the correspond-
ing pole terminals 22, 24.

Advantageously, one or both subassemblies 30,32 can also
have more than two electrically separated contacts 22a, 22b
and 24a, 24b respectively. The number of connectable cell
blocks is calculated as the product of the number of electri-
cally separated contacts of subassemblies 30, 32. The con-
figuration of pole terminals 22, 24 as tulip contacts makes
possible a particular simple splitting of pole terminals 22, 24
into two or more electrically separated contacts, since the
tulip contacts can simply be divided longitudinally parallel to
alongitudinal axis and/or a vertical axis, while a complemen-
tary mating contact, constituting a stable contact tongue, can
easily be pushed together with all the spring contacts of the
tulip contacts.

If each pole terminal 22, 24 is split, for example, into three
contacts, nine cell blocks can be connected. In the case of a
division into six contacts per pole terminal, thirty-six cell
blocks can be connected, and so forth. Tulip contacts, in
particular, can easily be divided. A longitudinal division par-
allel to a longitudinal axis is performed parallel to spring
contact pairs in such a way that the (for example, horizontally
disposed) spring contact pairs can enclose between them (as
in FIGS. 1 to 4) a contact tongue (disposed, for example,
vertically with respect thereto) of a complementary mating
contact. Additionally or alternatively, it is also possible to
divide the tulip contacts parallel to a vertical axis, so that a
division extends parallel to the contact tongue of the comple-
mentary mating contact. Springs of a spring contact pair
would then be electrically separated from one another pro-
vided they did not come into contact with the complementary
mating contact. A separate cell block can be connected to
each of the individual springs of a spring contact pair. It is
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thereby possible to drive even devices having a very high
electrical consumption, such as electric scooters.

FIG. 5 shows, by way of example, an electric power tool
100 being connected to an energy storage pack 10. Energy
storage pack 10 can be slid into a receptacle 102 in which the
complementary poleterminals 122, 124 of electric power tool
100, for connecting pole terminals 22, 24 of energy storage
pack 10, are provided. In the exemplifying embodiment
shown, energy storage pack 10 corresponds to the embodi-
ment depicted in FIG. 2, having only one pole terminal 22 that
is embodied as a subassembly 30 having two electrically
separated contacts 22a, 22b.

What is claimed is:

1. An energy storage pack for an electric power tool, com-
prising:

a housing including a plurality of cell blocks, wherein each
cell block has a plurality of electrochemical storage cells
and a positive pole contact and a negative pole contact;

wherein the housing further includes a positive electrical
pole terminal and a negative electrical pole terminal to
which the positive pole contact and the negative pole
contact of each cell block are electrically connectable;

wherein one of the positive and or negative pole terminal is
divided into at least two electrically separated contacts
which form a subassembly of the positive or negative
pole terminal such that there are more contacts than pole
terminals;

wherein each contact of the positive or negative pole ter-
minal is electrically connected to the other of the posi-
tive or negative pole terminal via one of the plurality of
cell blocks and each of the positive and negative pole
contacts of the cell blocks is electrically connected to
one contact of the positive or negative pole terminal.

2. The energy storage pack as recited in claim 1, wherein
the subassembly is electrically connectable when connected
as intended to a complementary pole terminal.

3. The energy storage pack as recited in claim 1,

wherein the subassembly is a plug connector of a plug and
socket connection in such a way that a socket connection
is electrically connectable when connected as intended
to the plug connector.

4. The energy storage pack as recited in claim 1, wherein
the two pole terminals are each embodied as a subassembly,
each subassembly encompassing at least two electrically
separated contacts.

5. The energy storage pack as recited in claim 4, wherein
each contact of the subassembly is connected to at least two
identical-polarity pole terminals of the cell blocks.

6. The energy storage pack as recited in claim 1, wherein
the first and second pole terminals are tulip contacts.

7. The energy storage pack as recited in claim 6, wherein
the tulip contacts are divided longitudinally parallel to at least
one of a longitudinal axis and a vertical axis of the tulip
contact.

8. An electric power tool having a contact apparatus for
connection of at least one energy storage pack, the energy
storage pack comprising:

a housing including a plurality of cell blocks, wherein each
cell block has a plurality of electrochemical storage cells
and a positive pole contact and a negative pole contact;

wherein the housing further includes a positive electrical
pole terminal and a negative electrical pole terminal to
which the positive pole contacts and the negative pole
contacts of each cell block are electrically connectable;

wherein one of the positive or negative pole terminal is
divided into two electrically separated contacts which
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form a subassembly of the positive or negative pole
terminal such that there are more contacts than pole
terminals;
wherein each contact of the positive or negative pole ter-
minal is electrically connected to the other of the posi-
tive or negative pole terminal via one of the plurality of
cell blocks and each of the positive and negative pole
contacts of the cell blocks is electrically connected to
one contact of the positive or negative pole terminal.
9. An energy storage pack for an electric power tool, com-
prising:
ahousing including a plurality of cell blocks, wherein each
cell block has a plurality of electrochemical storage cells
and a positive pole contact and a negative pole contact;

wherein the housing further includes a positive electrical
pole terminal and a negative electrical pole terminal to
which the positive pole contacts and the negative pole
contacts of each cell block are electrically connectable;

wherein the positive and negative pole terminals are each
divided into at least two electrically separated contacts
which form a subassembly of each positive and negative
pole terminals such that there are more contacts than
pole terminals;

wherein each contact of the positive or negative pole ter-

minal is electrically connected to each contact of the
other of'the positive or negative pole terminal via one of
the plurality of cell blocks and each of the positive and
negative pole contacts of the cell blocks is electrically
connected to one contact of the positive or negative pole
terminal.

10. The energy storage pack as recited in claim 9, wherein
the subassembly is electrically connectable when connected
as intended to a complementary pole terminal.

11. The energy storage pack as recited in claim 9, wherein
the first and second pole terminals are tulip contacts.
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12. The energy storage pack as recited in claim 11, wherein
the tulip contacts are divided longitudinally parallel to at least
one of a longitudinal axis and a vertical axis of the tulip
contact.

13. The energy storage pack as recited in claim 9, wherein
the number of cell blocks is equal to a product of the number
ofelectrically separated contacts of the positive pole terminal
and the number of electrically separated contacts of the nega-
tive pole terminal.

14. The energy storage pack as recited in claim 4, wherein
the number of cell blocks is equal to a product of the number
ofelectrically separated contacts of the positive pole terminal
and the number of electrically separated contacts of the nega-
tive pole terminal.

15. An energy storage pack for an electric power tool,
comprising:

a housing for reception of a plurality of cell blocks having
electrochemical storage cells and a first electrical pole
terminal and a second electrical pole terminal to which
positive poles and negative poles of the cell blocks are
electrically connectable;

wherein at least one of the first and second pole terminals is
divided into at least two electrically separated contacts
which form a subassembly of the at least one of the first
and second pole terminals such that there are more con-
tacts than pole terminals,

wherein the housing has two pole terminals that are each
embodied as a subassembly, each subassembly encom-
passing at least two electrically separated contacts,

wherein each contact of the subassembly is connected to at
least two identical-polarity pole terminals of the cell
blocks.



